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(57) Abstract: A heart treatment device for preventing an abrupt change of heart rate caused by stimulation of a vagus nerve by 
controlling heart stimulation so that the change of heart rate may be in a predetermined range after the stimulation of the vagus nerve. 
The heart beat interval is monitored in response to heart stimulation and detection of heart systole. The vagus nerve stimulation is 
controlled according to the monitored heart beat interval, and the interval of heart stimulation is adjusted so that the heart beat interval 
extension after the vagus nerve stimulation is limited within a predetermined time interval. Thus, an abrupt drop of heart beat rate 
due to vagus nerve stimulation for suppressing sympathetic hypertonia and thereby mortal arrhythmia is prevented. 
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^£)HitmRIIS^tt 1000ms, i&4dmniM|t 750ms, B#itgj## lOOms 

n CO Bl 6 © * << % ^>?<?-v~ V K £> ^ X N B# ffl VI, V2, V3, V4, V5 
tt&£JW*#fx;b;h/fcl«#/&«r* L, mm Rl, R2 « ^ J& fg # *| fctl 
20 ^fe^F^^t LTV^o 

t t> te: x *£> g ffl St HQ Pi * ^ 1 0 A £ * * - h $ * 5 0 £ $ l m 

miff <z>Rjf n iooo ms ©m m N fo*&m#tom * *t*^o 

& £ jfaj ft iw n * 1 oA^^i^rnife ( &s # m 1000ms) 

25 fc*U»f$tb, I^W V2 T?&£ffl»#frfrft5 £ L^V**. 

*feV^T % l*MV2-e^^JW*^^§t 1/ r3&»fe 850ms & <P 1$ W Rl 

fcftv^T, JR*3&s«feffl § tb, *©je*fr£JW*miff*>f 

1 0 a^s y-feyh$ti5„ # >b#ifrmn 9 t?w-» tfe^s 
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fS'frft fhMgB 9 £> 850ms t^?m&feffi£tl, Z (Dm t 
fBtitft 3 0 ©@3£©B*Mjt^ 100ms ^AlH $ £ <DfiHW £ ft 

tcmnm 950ms ^rsif-^ihriiv 3 2Kmz>ti, TP&#ttien 

ffi 2 9 (CfBtt £ ftT V> 5 RB^tt 1000ms £ Jt t£ £ ft 5 0 ^ fit 
950ms Itm^-m lOOOms" «fc 1? /h $ ^ 0 % 1$ ffl R $ 3 2 ^ Mi 
ftgft 950ms *IWI«!9!)£*P 3 3 ACf|&^5 ( - # % 
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'» $ tbTVN 5 *b ft ft- ft ft 9 T-fhM £ftfc^g^ >ty h mm& 
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"C tt , & S ffi at P£ PI K 3£ 3 3 A tt PS # fit IB fg §P 2 9 © RS # fit 
lOOOms SrillRL, £<0ft^&£#jatlWBS0>Htefc LTJt^$P 1 1 

ii ft 5 o 

^ 625ms & <0 B# R8 R2 \Z. & T . & Xf >b £ (D ifc ffi 2* $ ft & ft 5 £ 

t5 0 - o^fl R2t©^i©ttfJ(a t> s g jpj at ffi * ^ ^ 1 
0 AttP-fey h§ii5 Q fl-ajLfc&^^^MWIH 

^ 625ms -e ft 50 Rg M ft 750ms 1:70 c T ^ 5 © T\ i> ft it tfe 
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0>$£&i[ 725ms Rg # ffi Rg U 3 2 Kg 6> ft 5 . RS If 4tt ffcl RB Iff 3 
2K:*5V^T, ISIfffifaftlHS 2 9 Klf3« & ftT V> 5 lOOOms 
£ tttfcSft^ »IFtt#RR#lt J: 0 /h£^0TRB#li£i&|Rg& 3 2 Kfc 
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4^^©T\ 1 3^6>©iiJ*iSiC?gS«ft|«|?|RS«3 
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Xte, »J*ll^25«s #aft$ftTffl# £ft, 3f ft: ft ft ft HQ HI 
©(HH£LTJfc«£|$l 11^^^, 
ft^> ±K*rfcK:R£Lfc&£JWftnQIH©|J|fc[ 725ms ©HQfcifr 

10 £ h U fc M § ft s R# HQ R2 /5> 725ms &<D#ffl V3 7* >fr g ifcjft 

^ fr fc> ft 5 £ nt, & £ #J ft PS * 4 v l OA^ytj/ h $ ft 

5 o - © £ t > If M L fc jC? £ << stls. h m M ft 725ms X >b ft gg |t IB 

ii§p i 2 fciBii $ ftr vn 6 >b& mmmu 750ms £thio7:v>5© 

7? n >fr ft it tfcgB 1 3 ^ ffl^*S#S-JWft^#«!l^«P 2 7 KlftjfcS 
15 ft-Cl>$#, ^^JR3»*W« 3 t^3V^T^S©JR*^lftfli SjLJfe 
v^fc «>, 2 6 ©#Jftte&^.£> ft v> 0 itfttW-JBIiJ 9 off- SO 

ffi 725ms teM^B 3 1 ft, JU * *B 3 1 fcl *5 i# 5Mi£ 

|Slt^3 0 fcfBit £ ft T v^ 3 f$p H 1ii# looms ft MM & ftr, MM 

£ftfc^iHe 825ms &>bg.mwLfflm<Dmffi t vxmn&mmn 3 

20 2 &&Tjb£ftlft|HJBBR£ft 3 3 A '\z.m h ft 5, £ © £ £ ifr £ flj 
ftlBJPRRjfelfP 3 3Al:»i&ttJt«ffil 3©ffl^siSJBit6)ti/TV^5 
©•C^SJWftlHWR^ap 3 3 AOa^J^^^ffi 825ms ft 5 x £ 
©^*rfcft'&£JW«HQIK0iHlti: LTJfctfc^S 1 1 (c&if&£ft 
<5 o 

25 -^LT, ftrfcftfe&fflftnQNg 825ms © HQ to £ JR *f # ffi £ft 
ft , ^IIJI^H^^Tl 0A^^^fA7!> MfctfJ]|§ 
ft , HQ V3 825ms '& © B# HQ V4 X >b M PI ft ft ft K> ft 5 h t h 

£ , to £ flj ft HQ Pi * -r 1 0 A ft y -fe y h £ ft 5 o - © £: t to ft 
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If 99 U 9 X* H- S!I L jfr £ y h US PS 825ms ft & ft HQ Rf HI AS* 
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2 6 ©JWfcttfffrih,*^. JD # « 3 1 T , ±Bfc 

h mm 825ms t g £ (D B# HQ if # 100ms ft M % £ ft, ff 
fc*JHS 925ms ftSRJl|tffi!||gtt 3 2 ^ fr£j|BJft HQ MB feU 3 3 
A it 6, ft 5 as % <k£$|ftffilRliR&%3 3 A K: f4 & ft Jfc & ft l 3 
b © ttj # s # X. k ft T & © T 'fr ll $J ^ |!§ 1^ IBt ^ ft 3 3 A {4 
jfi # fit 15 it ft 2 9 fcfEtl £ tl/T 5 RUMP! 1000ms & 51 |R L , Jfc |£ 

^iitis. >bmmwLmm<Dmm\zmRm iooo ms 

1^15:^45, B# flQ V4 ft b W HQ V5 £ 6 1000ms © HQ "C , to 

* £ t>teto£jW*#fr;b;h,5o 
'8 7li, 0l&tf04fc^-f#3£0Jl©|gl ©SiijfcTgttJfctf » 2 
©Ilf togfflftHQIffffliptt 2 8JttF'5t|JilSI 

0JW^2 8A©^l©^^M^^1-7 f n 5 ,^^^|gT*fc§ o £ © 

*j*mtt*m*&#to#MMomi£i*'bb Lit t t ©toj?/tog 

WHUWfllSU ( 2 8, 2 8 A).§r/Tft©Tfc5 0 
*«^fifCtt, 0 ©*t#{filEltft 3 0 fclft jfcT, if 

ftm&mmn 3 4 t j*$nsjrtijfR 3 5 ftwtv t>ftx^z> 0 

ft ( 2 8 , 2 8 A) 0^frSRtd. H^tt^CttAS 4 Ktt, 
2 0 %©*H#«£j&SR£$;h,T:13 9, Mx.fcf toftff-$|ft 9 
«fc o T If 99 & ft fc to B h 5 fit to £ © >f ^ f HQ Pi 600ms "C 
ii^ffi^fcflft 3 5 fc*5V>T N toft ff-^lft 9 £> © 
600ms i Vn 5 ffi 2 0 % Sr * £ L fc 120ms £ V> ? HQ ±f # # g ffl 
^5. ^tt N ;&!Jgft 3 1 fc&WTtoft thrift 9 d> © 600ms 

t p |S i J*#tfJ|tfc[jaB 3 5 ^ © 120ms fcv^54S#JnJM;h^ 
RB #4S1H RR ftp 3 2 720ms £ in 5 lit # tti ti £ ft <5 , PS If <S $!l fti §(5 
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£ V> 5 fit ft , PI # ft 1000ms i !J/hS^©-C, ^ o ff ft & $ -fit # 
PI#MJM 3 2 ^ m ^7 $ ;h/^M/^jfnj»|!afiiRj£ft 3 3 N 
3 3 A\Z.m h ftZo Z<D h % 3frlb<DM%&$>Z1z 
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Lxit^gp i i fc^^-t-Sc 

0 8 ft, i7 i^fl^ '@Ut;i4(u^t$5l^^f ion 

isfe t& te & n 2 © n m m k & ■ tt -s s >t> m m % m m m & §b 2 sr 
Tf'bgmmmmfflffln 2 8 a©i 2 ©^iM^,^t^n s> ^#t$ 

s^iwnw t ufc ^ # ©i&zi/^^jw*nHiiw»«ij ( 2 8 , 28 

A) ^^fiCtffcS. 

h p^n £ ft \$>bm4 ^ v h mm) ■ & ti 5 3 6 

Mz-}f 1 #m K 2 0 fto^ttftffiT^iJ^ £*i*tott*teT 
# IB lift 3 7 , 'bffi&g&tt 3 6©W^*»e ) i£>tt»teT^IBlt 
§153 7©^tl2 0|&S:«#r5«#ft 3 8 i»^3 8©ttl 

^T, B 8 £»r&9/&&JMftmiffttlP*|S ( 2 8, 2 8 A) 

'tttiiT^is^ti/ti/^o ^eu, ^ttthaa^p 9 m i o xth 

Sl^ih/fc'frEI&SVMi&gtf)^'*^ MS fil # 600ms T* fe o ft t i~ 
6 t > 3 6 fcttifc* #^©-^110 

0 (60 S/ /600ms) & & $ ft 5 „ ^ tf> ^ , ^ ^ ft 3 8 5, 

ttifc^&ft 3 6 ©ta^Tfe^it i o o & h foftrnfeTfrmm 

MS 7{Zl|5li^^TV>§^^^:i£r^2 0 tfffim&tl, 8 
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£ ®4t&|&Jl*:fMRE&*|S 3 2 5„ 

tUts IK^teflJfKgP 3 2 fc*5^T, £ © &ft R 3 9 

©fctjTJ-C&S 750ms b^SHLtfis PS # ill 12 It U 2 9 |H ft § *L T 

S 1000ms fcJfc*fc$il* o r©«ffc*»J|C4t 750ms «H# 

IS tt IfP 2 9 © RS 1000ms «fc V) /h £ ^ <D . PS ffl RSlFP 3 2 
Ht*f 750ms Srto»/toaM*IRllWR£ft 3 3 , 3 3 A 

fc^5 e r©£f N &Jf/&£M*mlffR£«B 3 3 , 3 3 AI4, 
>b ft it 155 §P 1 3^fe©a^j#fc5©T?, *ffc3&j*JHt 750ms £ $f 
UV^££fctt&£JW*WI«©|»|6fc LtifcftlSl ll:ft»t5 

E*±, *%m<DM 1RT*M.2 (DMMj&Mk Z<D&mMfc'D^x 

^fb££Jf5£^ISft b 5 J; 5 fc&*©iW*|IQfilfcfl«1- 5 r. £ ifi 
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